Abstract
Introduction
One in 4 Americans have multiple chronic conditions such as heart disease, stroke, cancer, type 2 diabetes, obesity, and arthritis (1-3) Americans aged 65 or older have more chronic conditions than their younger-age counterparts: 3 of 4 have multiple chronic conditions (1, 4) . Among adults aged 65 or older, 91% have at least 1 chronic condition and 73% have at least 2 chronic conditions (5) . These conditions are associated with disability, decreased quality of life, and increased health care costs (6) .
Racial/ethnic minority populations have a disproportionate burden of multiple chronic conditions (4) . Older adults, racial/ethnic minorities, and low income populations are more likely to be sedentary or more likely to not follow recommended physical activity guidelines than the general population (7, 8) . For example, non-Hispanic white adults aged 65 or older in the United States report higher levels of physical activity than same-aged non-Hispanic black and Hispanic adults (8) . The Hispanic and non-Hispanic black population in South Florida's Miami-Dade County have a disproportionate burden of preventable chronic disease compared with the non-Hispanic white population living in that area (9, 10) .
Physical activity is a key strategy for preventing chronic disease (11) . Physicians recommend physical activity to prevent and treat the development of functional decline related to aging and improve stamina and muscle strength in people with chronic disabling conditions (12) . Physical activity also increases the ability to maintain and continue to live independently and reduces the risk of falling and fracturing bones (12) (13) (14) (15) . Older adults are recommended to do at least 150 minutes of moderate-intensity aerobic physical activity, at least 75 minutes of vigorous-intensity aerobic activity, or a combination of moderate and vigorous physical activity weekly. They are also recommended to engage in activities that strengthen major muscles 2 or more days per week and should perform balance-enhancing physical activity on 3 or more days per week (16) .
Parks are ideal places to promote physical activity because they are typically free of charge and provide a safe environment for families and people of all ages (3) . Parks are often present in neighborhoods and around homes and may be easily accessible to people in surrounding areas, making parks optimal settings to implement exercise programs. Evidence-based physical activity programs targeting older adults increase activity-related quality of life, and many community-based physical activity interventions have been proven to reduce disease incidence and to be cost effective (17, 18) . However, studies document that racial/ethnic minority groups tend to live in neighborhoods that lack proximity to safe and accessible recreation (19, 20) . Few studies have examined how park-based physical activity classes might affect the health of older adults. The objectives of our study were to examine cardiovascular, strength, and mobility outcomes among a sample of racially/ethnically diverse adults aged 55 or older before and after participation in 21 weeks of a community park-based physical activity program and to explain differences in fitness outcomes across racial/ethnic groups.
Methods
We conducted an observational, prospective cohort study with a noncontrolled pre-post design. This study was approved by the Sterling Institutional Review Board. We collected data at 2 points: at baseline in fall 2016 (late August and early September) and at follow-up in winter 2017 (late January and early February). Eligible participants were men and women aged 55 or older. The fitness classes were offered free of charge at 8 parks in various locations throughout Miami-Dade County and were advertised through media, fliers, and word of mouth.
Fitness classes
Participants enrolled by completing a program registration and demographic form on a rolling basis from May 2016 through September 2016 at 8 designated park facilities.
Fitness classes were adapted from the EnhanceFitness program, an evidence-based group exercise program that encourages increased activity, energy, and empowerment among older adults to "sustain independent lives" (21). Each class emphasized consistent body movement throughout a 1-hour period, 2 or 3 times per week. Miami-Dade County Department of Parks, Recreation and Open Spaces (MDPROS) recreation leaders were certified to conduct group fitness classes by the YMCA. They instructed each session in an open, multipurpose room inside recreation centers at each park. Five instructors were Hispanic and 4 were non-Hispanic black. Six instructors led the class in English, one led in Spanish, and one led in a mixture of English and Spanish. Each exercise class followed a similar schedule: 10 minute warm-up, 20 minutes of cardiovascular exercises (movement, steps, and/or dancing to music), 15 minutes of strengthening exercises, and 15 minutes of cool-down (stretching, balancing, and meditation). Participants were encouraged to hold 2-lb or 5-lb weights or wear ankle weights to increase exercise intensity. Water breaks were included.
Study measures
We collected baseline data before participants entered their first class and follow-up data at the end of the program. To maximize data collection, we encouraged participants to attend a make-up class if they missed their testing days. Health and wellness specialists employed by MDPROS collected data. They were trained to collect biometric and fitness data by University of Miami faculty members.
Demographic characteristics
We collected demographic data at enrollment only. Participants completed a demographic profile, which included questions on age, sex, and race/ethnicity.
Biometric measurements
We collected data on height and weight at baseline and follow-up and calculated body mass index (BMI) as weight in kilograms divided by height in meters squared (kg/m 2 ). We measured height in meters by using a stadiometer ( We used an automatic blood pressure machine (American Diagnostic Corporation e-sphyg 2 Automatic Sphygmomanometer, Model 9002) to measure heartbeats per minute, systolic blood pressure, and diastolic blood pressure at baseline and follow-up. We measured blood pressure 3 consecutive times for each patient, with a minute rest between measurements. The first measure was dropped, and the remaining 2 values were averaged for analysis to decrease the potential for white-coat hypertension (23). We used the appropriate cuff size for each participant.
Fitness tests
We used components of the standardized Functional Fitness Test, designed for adults aged 60 or older, to measure each participant's strength and mobility at baseline and follow-up (24).
Arm curls. We assessed arm strength by timed arm curls. To perform the arm curl test, participants sat in a chair and held either a 5-lb dumbbell (women) or an 8-lb dumbbell (men) in the right hand or wrapped a 5-lb or 8-lb cuff weight around the right wrist. Participants were required to hang the right arm straight on the right side of the body, bend the right elbow, bringing the right hand up to the right shoulder while keeping the right elbow close to the body, and then return it down to the straight arm position. This full movement was considered 1 repetition. We recorded the total number of repetitions completed in 30 seconds.
Chair stands. We assessed leg strength by timed chair stands. Participants began by sitting in a chair with arms folded across the chest, placing hands on the shoulders. Participants were to stand up out of the chair and then return to the sitting position. The complete action was considered 1 repetition. We recorded the total number of repetitions completed in 30 seconds.
8-Foot up-and-go test.
We assessed mobility by the 8-foot up-andgo test. Participants were to sit in a chair, stand up, walk around a cone set 8 feet in front of the chair and then return to the chair to sit. The goal was to perform this test as quickly as possible without running. The stopwatch began when participants were fully standing up out of the chair and stopped when participants sat back down into the chair. We recorded completion time in seconds.
Statistical analysis
We computed descriptive statistics to summarize characteristics across all participants at baseline and 21-week follow-up. We generated means and standard deviations (SDs) for all continuous data (age, BMI, systolic and diastolic blood pressure, heartbeats per minute, number of arm curls, number of chair stands, and 8-foot up-and-go test). We tabulated categorical data (sex, race/ethnicity) as frequency and percentage. We performed t tests to determine whether study outcomes differed significantly across racial/ethnic groups at baseline.
We used linear regression models to test the association between program participation and changes in cardiovascular and fitness outcomes from baseline to follow-up, adjusting for sex, age, and race/ethnicity. We converted data on race/ethnicity to binary variables (non-Hispanic white vs not; non-Hispanic black vs not; Hispanic vs not) for all regression models.
For any given week during the 21-week study, the average number of participants in classes throughout the 8 parks was 192 (Figure) . A total of 117 participants consented to participate, provided demographic information, and participated in baseline data collection. Of these 117 participants, 106 participated in the 21-week follow-up data collection. We used an α of .05 to determine significance. A sample-size calculation showed that a minimum of 66 participants was needed to reach a power of 0.80 with an α set to .05. We calculated the power of our study sample size to be 0.95. We conducted all analyses in SAS version 9.3 (SAS Institute, Inc).
Results
Of the 106 participants, 95 (89.6%) were women, 54 (50.9%) were aged 70 or older (range, 57-89), 57 (53.8%) were Hispanic, and 30 (28.3%) were non-Hispanic black (Table 1) .
BMI among all races/ethnicities combined did not change from baseline (29.6) to follow-up (28.7) The greatest mean decrease in BMI was among non-Hispanic black participants (from 31.4 to 29.1). Both systolic and diastolic blood pressure decreased among all races/ethnicities combined during the study period, from 138.0 mm Hg to 132.9 mm Hg (systolic) and from 74.4 mm Hg to 72.0 mm Hg (diastolic). Non-Hispanic white participants had the greatest decrease in systolic blood pressure (12.4 mm Hg), compared with non-Hispanic black participants (4.9 mm hg) and Hispanic participants (4.4 mm Hg). Non-Hispanic black and Hispanic participants had similar decreases in diastolic blood pressure (2.9 mm Hg and 2.8 mm Hg, respectively), whereas non-Hispanic white participants had no change.
The number of arm curls among all races/ethnicities combined increased from 25.2 curls to 25.9 arm curls during the study period. The number of arm curls increased among Hispanic participants by almost 2 repetitions and stayed the same for non-Hispanic black and non-Hispanic white participants. The number of chair stands stayed the same for all races/ethnicities. Non-Hispanic white and Hispanic participants improved in the 8-foot up-and-go test (by 1 second), whereas non-Hispanic black participants stayed about the same.
Crude estimates showed a significant mean decrease among all participants in systolic blood pressure from baseline to follow-up (−3.65 mm Hg; 95% CI, −6.64 to −0.66 mm Hg; P = .02) and a significant increase in the number of arm curls (1.63; 95% CI, 0.68-2.59; P < .001) ( Table 2) .
After adjusting for age, race/ethnicity, and sex, regression models showed a mean decrease for all participants in systolic blood pressure (−3.80 mm Hg; 95% CI, −6.75 to −0.84 mm Hg, P < .001), diastolic blood pressure (−1.54 mm Hg; 95% CI, −3.01 to −0.06 mm Hg; P = .04), and number of arm curls completed in 30 seconds (1.66; 95% CI, 0.71-2.61) ( Table 3) . Hispanic participants showed the greatest decrease in BMI (−2.48; 95% CI, −4.60 to −0.34; P = .02), systolic blood pressure (−8.59 mm Hg; 95% CI, −16.82 to −0.36 mm Hg; P = .04), diastolic blood pressure (−7.06 mm Hg; 95% CI, −11.16 to −2.97 mm Hg; P < .001) and pulse (−6.53 beats per minute; 95% CI, −11.38 to −1.67 beats per minute; P = .009), compared with non-Hispanic black and non-Hispanic white participants ( Table 3) . As participant age increased, systolic blood pressure increased (0.72 mm Hg; 95% CI, 0.38-1.06 mm Hg; P < .001), the number of arm curls (−0.18; 95% CI, −0.29 to −0.07; P = .002) and chair stands (−0.08; 95% CI, −0.15 to −0.02; P = .01) decreased, and the number of seconds to complete the 8-foot up-and-go test increased (0.18 seconds; 95% CI, 0.13-0.24 seconds; P < .001) ( Table 3 ). Women had a slight increase in diastolic blood pressure (5.96 mm Hg; 95% CI, 2.48-9.44 mm Hg; P < .001) from baseline to follow-up.
Discussion
This study examined the cardiovascular health and fitness effects of participation in a 21-week park-based physical activity program among adults aged 55 or older. Compared with non-Hispanic white and non-Hispanic black participants, Hispanic participants had the largest decreases in mean BMI, systolic blood pressure, diastolic blood pressure, and pulse, although each race/ ethnicity showed decreases in systolic blood pressure, diastolic blood pressure, and pulse and increases in arm strength during the study period. Also, non-Hispanic black participants showed a mean decrease in BMI that moved them from the obese (mean BMI, 31.4) to the overweight (mean BMI, 29.1) category after completing the 21-week program. Although not a significant decrease, this improvement is important because obesity-related death rates (ie, deaths caused by such conditions as heart disease and stroke), are higher for the non-Hispanic black population than for the non-Hispanic white population.
The older adult population in Miami-Dade County is majority Hispanic. The Hispanic population in the United States performs less physical activity than the non-Hispanic white population, and the Hispanic population in Miami-Dade County has a disproportionately greater burden of cardiovascular disease and high blood pressure than the non-Hispanic white population (8, 9) . Our study showed that Hispanic participants had significantly greater improvements in blood pressure and pulse than non-Hispanic white and non-Hispanic black participants after the 21-week program.
Our study also showed that as age increased, arm strength and mobility significantly decreased and systolic blood pressure significantly increased. The decrease in arm strength and mobility may be explained by the gradual decline in the ability to add muscle mass as people age. In addition, blood pressure typically increases with age as cardiovascular fitness becomes more of a challenge. As PREVENTING CHRONIC DISEASE VOLUME 15, E166
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such, regular exercise is particularly important to older adults because consistent physical activity can help slow muscle loss and the overall decline of cardiovascular health.
Older adults have higher rates of chronic diseases than younger adults and do not reach their recommended physical activity levels, which when achieved, may help prevent the development of chronic diseases (1,4,7) . Exercise classes may not be attractive to some older adults, particularly those with limited mobility, because of travel. Matching fitness-class levels to ability also may be difficult. Our study suggests that providing a safe, accessible, affordable, and appropriate park-based physical activity programs to older adults can help to improve cardiovascular and fitness outcomes in this population.
Walking proximity to parks promotes physical activity and improves other health outcomes, but research on park-based exercise classes is limited (25). A survey of visitors at a large city park found that adults who did not self-identify as non-Hispanic white visited parks more frequently than adults who self-identified as older non-Hispanic white and that adults who visited parks met their national physical activity recommendations for daily exercise. Increasing the availability and accessibility of community parks might positively affect physical activity levels among racial/ ethnic minority groups and promote park usage among older adults (26). Racial/ethnic minority neighborhoods are significantly less likely than white neighborhoods to have access to recreational facilities and have lower-quality park resources (27). Furthermore, walkable green space positively influences life longevity among seniors (28). Attracting older adults to parks by offering tailored programs may encourage this population to take advantage of additional park amenities, thus increasing positive health effects.
Our study has several limitations. The study sample consisted primarily of racial/ethnic minority participants and women. Study findings may not be generalizable to other racial/ethnic populations and men. Also, the decrease in systolic blood pressure among non-Hispanic white participants was not significant, most likely because of the small number of non-Hispanic white participants in our sample.
The fitness classes offered may have varied slightly in the amount of time each class spent on cardiovascular exercises, strength exercises, and cool-down. Because class instructors and population fitness levels differed across sites, such variations were appropriate. During the cardiovascular portion of the class, some instructors encouraged the use of weights whereas some instructors preferred to use weights after cardiovascular exercises were completed. Every class at every park site did reach at least 20 minutes of cardiovascular exercises.
Another limitation is that the frequency of classes (2 or 3 times per week) varied across park sites, potentially affecting program effectiveness. However, group demographics were similar across park sites, so it is unlikely that trends across demographic factors systematically varied according to program frequency. In addition, causal inference is limited because we collected data from volunteer participants attending a park-based physical activity class and we did not include a control group. Furthermore, we did not collect information on family history of disease, current disease status, medication use, class enjoyment, motivation, stress, and likelihood to continue participating. This information would have permitted the inclusion of additional covariates in our analyses. Lastly, we did not account for participation in exercise classes outside of the park-based fitness classes.
Strengths of our study include the observation of racial/ethnic minority populations, who are often underrepresented in research studies. The study sample also captured data on Miami-Dade County's primarily Hispanic and non-Hispanic black population, giving proper representation to the city's racial/ethnic distribution. Our study observed exercise programs in different parks across a wide geographic area in South Florida. The MDPROS is the third largest county system in the United States, consisting of 270 parks and 13,573 acres of land. Our study investigated physical activity classes held in neighborhood parks, which are typically small parks in the middle of neighborhoods that cater to the local community, in contrast to regional parks, which are larger, host numerous events and programs, have natural attractions, or are dedicated to preserving land. The neighborhood park is a unique and particularly absent topic in public health literature.
Park-based fitness programs dedicated to older adults have the potential to promote cardiovascular health and fitness among this population, particularly among older Hispanic adults. Parks are community oriented, easily accessible, and can provide opportunities for community-based physical activity programming. Our study found that attending a park-based fitness class 2 or 3 times per week during a 21-week period was associated with improved cardiovascular health and fitness outcomes among older adults, including improvements in systolic blood pressure, diastolic blood pressure, and number of arm curls. Further research on different types of fitness classes offered in community parks to various racial/ethnic populations may encourage local entities to implement more physical activity-related programs to help decrease and prevent chronic diseases among older adults. Abbreviation: BMI, body mass index. a At baseline and follow-up, 9 (8.5%) were missing data on race/ethnicity, 95 (89.6%) were women, and 54 (50.9%) were aged ≥70. b t tests showed no significant difference in fitness outcomes across the racial/ethnic groups at baseline (P > .05 for all) with the exception of 1) diastolic blood pressure (P = .01) and BMI P = .045) among non-Hispanic black participants, compared with each other racial/ethnic group and 2) diastolic blood pressure (P = .001), number of arm curls (P = .02), and number of chair stands (P = .003) among Hispanic participants, compared with each other racial/ethnic group. c Defined as weight in kilograms divided by height in meters squared (22). d Arm curl, chair stand, and 8-foot up-and-go tests followed guidelines of the Functional Fitness Test (24).
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